INTRODUCTION
In the last three decades the prevalence of respiratory symptoms has been increasing worldwide thereby imposing an ever greater economic burden on the health care system and society. The most common chronic respiratory diseases are asthma and chronic obstructive pulmonary disease (COPD). The natural history and response to therapy of asthma and COPD are different, but these two chronic disorders share one common functional feature, i.e. airflow limitation.
Recent studies have shown that the prevalence of asthma in several West European countries varies from 6 to 9% [1, 2, 3] . A lower incidence of asthma has been reported in Eastern Europe, e.g., 2% in Estonia [4] . The worldwide prevalence of COPD is 0.8% according to the World Health Organization (WHO) published data [5] . Other reports note that the prevalence rate of COPD is substantially higher, at approximately 4 to 6% in countries of both Northern and Southern Europe [6] . Reliable asthma and chronic bronchitis prevalence data are lacking for many parts of the world, including South Eastern Europe. To our knowledge, there are no published data regarding respiratory symptoms in adults in the Balkan countries. The current study was the first large epidemiological investigation of the prevalence of obstructive airway diseases in South Eastern Europe, following European Community Respiratory Health Survey (ECRHS) protocol [7] .
OBJECTIVE
The aim of this study was to estimate the prevalence of respiratory symptoms and smoking habits, and to assess the prevalence of asthma and chronic bronchitis among adults in Belgrade, Serbia, as determined by mailed questionnaire.
METHODS

Study area
Serbia is a country located in the Balkans. The study covered Belgrade, the capital of Serbia. [7] .
Study population
The study population was randomly selected from the city population register and stratified according to age (20-80 years), male/female ratio 1:1, from three Belgrade areas: two central, and one on the outskirts. Each of these areas had a total population of approximately 150,000 people. Apart from the area of residence, the sample was divided into subgroups according to age, gender and smoking habits. Individuals who returned the questionnaire were called "responders". A subject was defined as a non-responder if he had not returned the third questionnaire after 120 days.
METHODS
The study was a postal survey with similar design as other studies, following ECRHS protocol [8] [9] [10] [11] .
The questionnaire
The questionnaire used was an ECRHS modified version of the International Union Tuberculosis Lung Diseases (IUATLD) questionnaire, which had been previously used in multinational studies [4, 9, 11] . In addition, five questions regarding bronchitis related symptoms and smoking, based on the British Medical Research Council (BMRC) questionnaire were included [12] . This version of the ECRHS questionnaire has already been used in an extensive multinational survey [10] . The English version of the questionnaire was translated into Serbian, with back translation into English. The questionnaire included 14 questions about respiratory symptoms; the questions required either "yes" or "no" answers. Nine questions were used for the diagnosis of asthma and five questions for bronchitis-related symptoms and smoking habits. Subjects who currently smoked or had stopped smoking within 12 months prior to the study were classified as smokers. Those who had stopped smoking for more than 12 months before the survey were classified as ex-smokers.
A copy of the questionnaire is shown in Appendix 1, and is referred to in the text below by the numbers given in Appendix 1.
The questionnaire was mailed to chosen participants in February 2003, with an explanatory letter and reply paid envelope (Mailing I). A reminder and new questionnaires were sent after two months if no reply was received (Mailing II) and a second reminder was sent four months later (Mailing III). To increase response rate the following strategies were implemented: a short custom-designed coloured questionnaire with a personalized letter signed by a Faculty senior, and postage paid return envelope. Recipients were informed of the survey's University of Belgrade sponsorship. The significance of the survey was widely covered in daily newspapers and on TV.
Approval for the study was obtained from the Ministry of Science, Technology and Development. Return of the questionnaire was taken as informed consent to participate.
Classification
Diagnoses of asthma and chronic bronchitis were based on answers to questions or the combinations of questions concerning respiratory symptoms. Subjects reporting use of asthma medications or having asthma attacks (Q5 or Q6) during the previous year were classified as having an asthma-related disorder (AD). Positive answers to questions related to wheeze occurring in the absence of colds (Q1 and Q1a and Q1b) combined to form a complex of asthmatic symptoms (AS). Those reporting problems with long-term cough and/or morning cough (Q8 and/or 9) and with phlegm (Q10) were classified as having bronchitis symptoms (BS).
Statistical analysis
Descriptive statistical analysis and frequency tables were done using the Statistica, version 6.0. The following initial symptom prevalence by subsequent contacts showed that symptoms prevalence was higher in early compared to late responders (64.8% vs. 22.6%; p<0.0001). Significantly more smokers were identified in the early compared to the late responders (36.4% vs. 25.4%; p<0.0001).
Smoking habits
Smoking habits are shown in Table 2 . Current smokers constituted 37.2% of the total, 17.0% were ex-smokers, and 45.8% had never smoked. Of interest is that significantly more women than men were smokers (51.8% vs. 47.9%; p<0.001) in all age groups. There were 353 current smokers younger than 30 years i.e., 22.1% of all young participants. According to age group, the highest proportion of current smokers was found in subjects aged 50-55 years of both sexes (10.2% men, and 11.9% women).
Respiratory symptoms
No respiratory symptoms were reported by 1,021 subjects (20.1%). Among them, 22.2% were smokers, 41.2% ex-smokers, and 36.5% non-smokers. The prevalence of respiratory symptoms according to age and smoking habits is shown in Table 3 . Four-fifths of participants reported respiratory symptoms. The most common symptoms were longstanding cough, 32.2%, and sputum production, 30.4%. The prevalence of wheezing was 30.3%, nasal allergies 19.4%, and asthma attacks 4.4%. Current use of asthma medication was reported by 5.6% subjects.
The prevalence of respiratory symptoms increased with age (p<0.05). Chronic cough increased with age ranging from 5.7% in age group 20-25 years to 12.6% in age group 65-70 years. Also, productive cough increased with age ranging from 4.6% in the 20-25 years age group to 13.3% in the 65-70 years age group.
The prevalence rates for respiratory symptoms were almost equal between men and women. Attacks of breathlessness and/or cough, waking up with chest tightness, allergic rhinitis and long-term cough were more common in women than in men. The only symptom more frequently 
RESULTS
Participants
Of 10,208 randomly selected subjects, 1,496 (14.7%) were excluded because they had changed addresses, were deceased or could not correctly be identified. Among those who were excluded 58% were aged below 45 years. These subjects were not included in the sample. The remaining subjects constituted the adjusted study cohort; 3,633 (41.7%) were non-responders according to our criteria. In total, 5,079 completed questionnaires were received, a 58.3% response rate of the actual study sample. The questionnaire response rate is given in Table 1 . The response rate was higher among women (51.4% vs. 48.6%; p=0.05). The response rate in the older age group was higher than in those younger than 45 years (56.2% vs. 43.8%; p<0.0001). The lowest participation rate (38.9%) was in the age group aged 35-40 years, and the highest rate (64.5%) was in those aged 65-70 years. There was no gender difference in early responders (51.3% vs. 48.7%; p=0.07). The analysis of reported in men was productive cough. Wheezing, breathlessness, wheezing not induced by cold, asthma attacks, current asthma medication use, and morning cough were equally reported by both women and men.
The prevalence of all symptoms except morning dyspnoea attacks, asthma attacks and current use of asthma medication, were significantly higher in smokers compared to nonsmokers. Nonsmokers reported allergic rhinitis more frequently than smokers. The prevalence of allergic rhinitis was not significantly different for younger subjects compared to those older than 45 years (8.2% vs. 10.8%; p=0.2).
Asthma and chronic bronchitis
The overall prevalence of asthma-related disorder (AD) was 6.8%, of asthmatic symptoms (AS) 12.5%, and of symptoms of bronchitis (BS) 21.6%. Of the participants with AD, 80% had AS. Of the participants with AD, 53.7% had BS. Of the subjects with BS, 19% had AS. The prevalence of AD was significantly more common in older subjects, i.e., aged over 45 years (4.5% vs. 2.0%; p<0.00001). There were 241 (4.7%) participants with both AD and allergic rhinitis, and 79 (1.6%) with a combination of allergic rhinitis and AS and AD. Allergic rhinitis and BS were reported by 321 (6.3%) subjects. The prevalence of AS, AD and BS according to age and gender is shown in Table 4 .
DISCUSSION
Completed questionnaire dealing with the subject suffering from respiratory diseases have high reliability and specificity in epidemiological studies. Self-administered and mailed questionnaires are the main instruments to assess the prevalence of asthma and chronic bronchitis in these studies. The data about the prevalence of chronic lung diseases show a wide variation across different studies and countries, which can be accounted for by several factors, such as different questionnaires, varying prevalence of risk factors and differences in response rate.
This study was the first large scale-study about respiratory symptoms and diseases performed in the Balkans. The study is a part of comparative epidemiological studies in progress in Serbia and was aimed to estimate the prevalence not only of respiratory symptoms, but also of smoking habits, asthma and chronic bronchitis in Belgrade. Belgrade was selected as the study area because it is the capital of Serbia and 25% of the total population lives there. People with different ethnicities and nationalities migrated from other cities or rural areas to the capital, especially after the wars in the 1990's. Therefore, Belgrade represents a snapshot of Serbia.
We performed this study using questionnaires similar to previous European ones which are based on validated questionnaires concerning respiratory symptoms and smoking habits [1, 4, [8] [9] [10] [11] [12] [13] . Comparison of our findings to those of earlier surveys that utilized identical methodology is important but difficult because of differences in location and socio-demographic characteristics.
The number of unidentified persons was very high in our study, more than in other surveys [1, 4, [8] [9] [10] [11] [12] [13] [14] . Belgrade city population register is not regularly updated and information on inhabitants who have moved abroad, changed address, or are deceased, is frequently unavailable. More than half of the excluded subjects were younger than 45 years and had probably emigrated because of the war in the former Yugoslavia during the 1990's.
The response rate may vary from country to country and population centres as a result of differing cultural and societal attitudes. The response rate in our study was 58.3% which corresponds closely to the 56% response rate of the Australian study [14] . However, our study response rate is much lower compared to similar ones performed in Northern Europe, which reported compliance of 72% to 90.5% [1, 4, [8] [9] [10] [11] . It was observed in studies from 1991 to the present that response rate increased as the number of postal surveys increased [3, 8, [10] [11] [12] [13] . Our study was the first postal health survey conducted in Serbia and we expected a lower response rate than that which actually occurred.
The response rate decreased with subsequent mailings, as in the Swedish study [10] . In our study women and older participants generally responded more frequently, as was the case in other health surveys [4, 8, 10] . Subjects with respiratory symptoms are more likely to participate than asymptomatic subjects [15] . Older subjects generally responded more promptly in our study, similar to other health surveys [10, 16] . Although other authors found that women responded sooner and more often than men, we did not find a significant difference in gender between early and late responders. In both our survey and a previous Italian one [16] , late responders, and probably also non-responders, had a lower symptom prevalence than early responders.
Tobacco use is the most important risk factor for most respiratory symptoms and diseases. The prevalence of current smokers was high in our study (37.2%), but similar to Swedish and Finnish studies [8, 10] . In both a Swedish and Italian respiratory health survey [10, 16] , late responders had a higher prevalence of smoking than early responders, as was the case in our study. Comparing the prevalence of smoking in the Balkans, the rate in Croatia Adriatic islands (22.7% in men and 22.1% in women) is lower than that in Belgrade [17] . In postal respiratory health surveys, the highest prevalence of smoking was noted in Estonia where it varied from 39.1% to 42.5% [4] . In our survey current smoking was more common in early responders than late responders, which differs from other studies [10, 16] . Early responders had a higher frequency of respiratory symptoms due to smoking. In most previous studies smoking was more common in men [4, 8, 10] . However, in our study the prevalence of female smokers was considerably higher.
In many developed countries, the proportion of smokers in the total population has decreased during the last several decades. However, smoking is a common habit among young adults in Serbia (22.1%). The percentage of young current smokers varied widely from country to country, ranging from 20.1% (Portland, USA) to 56.9% (Oviedo, Spain) [18] . Surprisingly, 48% of 20 year-old Swiss conscripts were current smokers [19] . In subjects aged 20 to 29 years, smoking was most common in Northern Finland (47% in men and 40% in women), while it was less common in Northern Sweden (16.0% in men and 25.7% in women) [20] . In Greek students, cigarette smoking was higher among adolescent females than in adolescent males (40.9% vs. 34.3%) [21] . These findings provide clear justification for initiating smoking prevention programs in schools.
In this study we divided symptomatic participants into three groups: 1) those with an "asthma-related" disorder (AD); 2) those afflicted with asthmatic symptoms (AS); and 3) those exhibiting bronchitis symptoms (BS). This classification of symptoms was used in previous epidemiological studies [10, 22] .
There is a widespread variation in self-reported attacks of asthma and asthma-like symptoms. This variation includes variations among countries, among centres in different countries that use the same language, and among centers in the same country using the same language [1] . The prevalence rate of 6.8% for AD in our study is slightly higher than the 6.1% reported in a Swedish study [10] . Meren et al. [4] found that 6.6% of participants reported a combination of symptom including "attacks of shortness of breath" and "recurrent wheezing". In the Croatian islands, Zuskin et al. [17] reported the prevalence of asthma as being 3.9-4.5%.
The importance of performing clinical examination in epidemiological studies of asthma prevalence has been emphasized since 1987 [23] . In an Estonian survey, the prevalence of physician-diagnosed asthma was much lower than a combination of symptoms [4] . In our study, the definition of AD does not rely on the physician's diagnosis, but rather on related symptoms and asthma medication. Therefore, based on the results of this questionnaire we can not accurately estimate the prevalence of asthma in Serbia.
The prevalence of AS in our study (12.5%) was higher than in Sweden (7.4%) [10] . We anticipated the higher prevalence of such symptoms in Serbia, because of the influence of tobacco smoke and the greater percentage of smokers. The combination of AD and allergic rhinitis was reported as being 4.7% and it can be assumed that 69.7% patients with AD also reported allergic rhinitis. It is well known that 40-70% of patients with asthma have allergic rhinitis [24] . Bronchitis symptoms were reported by 21.6% of subjects in our study, which is higher than in similar studies. Variations in prevalence rates for chronic bronchitis have been well documented in various countries. For example, these symptoms were reported in Finland in 4.8% [9] , in Sweden 12.9% [10] , in England 16.7% [15] , and in Nepal in 18.3% [25] of adults. Cerveri et al. noted the incidence of chronic bronchitis to be 3.7% and 2.8% in young adult males and females, respectively [18] . It was reported that the prevalence of chronic bronchitis is higher in Eastern than in Western Europe [9] .
Various risk factors such as exposure to polluted air, cigarette smoke, and overcrowded small apartments influence the prevalence of respiratory symptoms. In all these studies chronic bronchitis was strongly correlated to smoking. Exposure to tobacco smoke may contribute to the high prevalence of chronic bronchitis in nonsmokers [20] .
The main shortcoming of the present study is a rather low response rate to the questionnaire which created systematic bias in the results. Nevertheless, this study confirms the high prevalence of smoking, respiratory symptoms, asthma and chronic bronchitis symptoms in Serbia. Our results confirm gender and age differences with respect to most symptoms.
NOTE
This study was a part of the respiratory health survey of the Ministry of Science and Technological Development of the Republic of Serbia "Prevalence and risk factors of asthma and chronic obstructive disease in adults", supported by the School of Medicine, University of Belgrade.
